Inherent differences in sensitivity to methylxanthines among inbred mice.
The behavioral effects of caffeine, theophylline, paraxanthine, and theobromine on locomotor activity were analyzed in four strains of inbred mice that were previously shown to differ in their acute toxic responses to caffeine administered at high dosages. Dose response curves for the effects of caffeine, theophylline, paraxanthine and theobromine on locomotor activity were established in CBA/J, C57BL/6J, DBA/2J and SWR/J strains of inbred mice. Paraxanthine was the maximally effective methylxanthine in the CBA/J, DBA/2J and SWR/J strains, while in the C57BL/6J strain, caffeine was the maximally effective methylxanthine. Theophylline failed to stimulate locomotor activity in the C57BL/6J strain and theobromine failed to stimulate activity in all of the strains tested. Decreases in locomotor activity were seen at the 100 mg/kg dose of caffeine in the C57BL/6J mice and at the 100 mg/kg dose of theophylline in the C57BL/6J, DBA/2J and SWR/J strains. Theobromine produced decreases in locomotor activity in the C57BL/6J, DBA/2J and SWR/J strains of mice. In contrast to the other methylxanthines, paraxanthine failed to decrease activity across the range of doses tested (1.0-150 mg/kg). These data suggest that the methylxanthines have genetically specified multiple modes of action upon locomotor activity and that the use of genetically distinct strains of mice may have important value in the neurochemical and pharmacological dissection of methylxanthine-induced behavioral effects.